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200 



PATIENT ADMITTED TO HEALTHCARE FACILITY OR PATIENT IN 
HEALTHCARE FACILITY PICKS UP AN INFECTION 



I 



202 



OBTAIN MEDICAL HISTORY FROM PATIENT 



OBTAIN SAMPLE FROM PATIENT 



204 



206 



DETERMINE IF INFECTIOUS AGENT PRESENT IN SAMPLE AND 
DETERMINE SPECIES OF ISOLATE FROM PHENOTYPIC TESTS 



208 



210 



214 




YES 



212 



SEND SAMPLE TO INFECTION 
CONTROL FACILITY OR 
LABORATORY FOR SEQUENCING 



PERFORM SEQUENCING 
AT HOSPITAL AND 
PREPARE TO SEND 
SEQUENCE DATA TO 
INFECTION CONTROL 
FACILITY VIA NETWORK 



I 



AMPLIFY FIRST REGION OF DNA LOCATED BETWEEN FIRST SET 
PREDETERMINED PRIMERS 



SEQUENCE FIRST REGION OF DNA 



216 



218 



AMPLIFY AND SEQUENCE SECOND REGION OF DNA LOCATED 
BETWEEN SECOND SET OF PRIMERS 




FIG. 2A 



220 



222 




SEND SEQUENCE DATA, PHENOTYPIC DATA, AND PATIENT'S 
MEDICAL HISTORY TO INFECTION CONTROL FACILITY 



I 



STORE SEQUENCE DATA AND MEDICAL HISTORY IN 
CENTRALIZED DATABASE 



DETERMINE IDENTITY OF SUBSPECIES BY COMPARING 
SEQUENCE DATA WITH HISTORICAL SEQUENCE DATA ON 
224 I LOCAL, REGIONAL AND GLOBAL LEVELS 



226 



DETERMINE RELATEDNESS OF SUBSPECIES BY TO HISTORICAL 
SEQUENCE DATA BY CREATING A PHYLOGENETIC TREE FOR 
LOCAL, REGIONAL AND GLOBAL LEVELS 



228 



DETERMINE IF VIRULENT SPECIES/SUB-SPECIES AND PROVIDE 
VIRULENCE WARNING TO HOSPITAL 



DETERMINE IF OUTBREAK PROBLEM AND PROVIDE OUTBREAK 

WARNING TO HOSPITAL 



230 



I 



SEND UPDATE OF PATIENT'S CONDITION INFECTION CONTROL 
FACILITY SERVER AND STORE IN DATABASE 



FIG. 2B 
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300 



302 



304 



306 



308 



310 



312 



314 



316 



318 



320 



BEGIN Wl I H FIRST REGION OF DNA SEQUENCE DATA 



IDENTIFY CASSETTES BY COMPARING WITH PREVIOUSLY 
IDENTIFIED CASSETTES FOR THAT SPECIES STORED IN 
DATABASE 



I 



IDENTIFY NEW CASSETTES AND ASSIGN A NEW 
CASSETTE DESIGNATION 



DETERMINE IDENTITY OF ISOLATE BY COMPARING 
SEQUENCE DATA TO STORED SEQUENCE DATA TAKEN 
FROM OTHER ISOLATES 



I 



CALCULATE A COST BASED ON INSERTIONS AND 
DELETIONS OF CASSETTES 



I 



CALCULATE A COST BASED ON POINT MUTATIONS 



CALCULATE TOTAL COST BY WEIGHTING CASSETTE 
COST AND POINT MUTATION COST 



I 



DETERMINE POSITION OF ISOLATE IN PHYLOGENETIC 

TREE 



I 



REPEAT ANALYSIS STEPS USING SECOND REGION OF 
DNA FOR INDEPENDENT VERIFICATION OR FURTHER 
SUB-SPECIATION 



I 



ASSESS PATH OF TRANSMISSION AND LIKELIHOOD OF 

OUTBREAK 



I 



REPEAT ANALYSIS STEPS ON REGIONAL LEVEL AND 
GLOB AL LEVEL 

FIG. 3 



AAAG AAG AC AAC AAAAAAC CTG GC 



B 



AAAG AAG AC AAC AAAAAAC CTG GT 



AAAGAAGACAACAACAAACCTGGT 



AAAGAAGACAACAACAAGCCTGGT 



K 



M 



404 




AAAGAAGACAACAACAAACCTGGC | 



AAAGAAGACGGCAACAAACCTGGC | 
AAAGAAGACGGCAACAAACCTGGT | 



AAAGAAGACGGCAACAAGCCTGGT | 

FIG. 4A 



AACAAGCCTGGTAAAGAAGACAACAACAAACCTGGCA^^ 



406 



M 



M 
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G 
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K 



FIG. 4B 



SPECIES 
SUBSPECIES 
SEQ REGION 1 
SEQ REGION 2 
SEQ REGION 3 
REGION 1 PRIMERS 
REGION 2 PRIMERS 
REGION 3 PRIMERS 
REPEATS REGION 1 
REPEATS REGION 2 
REPEATS REGION 3 
UA I b 

PATIENT MEDICAL 
HISTORY 


S. aureus 
AV 

ATTCATAGAT... 
CGTACTATCC... 
ATTCGTTATA... 

TKJMP.. 

ABABA 

TYYT 

June 5, 2000 
Hospitalized in New York 
Hospital, June 2000 for 3 
weeks, heart surgery... 


S. aureus 

B7" 




PATIENT MEDICAL 
UPDATE INFO 


Patient hospitalized 3 
weeks for infection and 
released.... 


Patient died due to 
infection after two 
weeks... 




LOCATION 
PHAGE TTYPE 


Mt. Sinai Hospital, 
Toronto, Burn Ward 


New York City Hospital, 
ICU 


■ 



FIG. 7A 



SEQ REGION 
PROTEIN A X R 


S. AU 

REPEAT 1 
AATTCGCCTAGG.. 


REUS 

REPEAT 2 
AATTCCCCTAGG.. 


REPEAT 3 
TAGGCCGT... 


REGION 2 
REGION 3 


TTAAAGGCCTGA.. 


GGTTCCAATAAT.. 


GGTTAACC 



FIG. 7B 



ID NO 37 



TTTTTCTTGGCAATTTTGGTCGTATTATCCGCTTTTTTGACTGTTCCTGACGATTOTTGATTTGTCTGTATCTGTTT 

AGTTGCTTGGTTTTCTGCTACTGATTCCTTTGTTTGACTAGCCTTGGCAGAGGG^TTTGAATTACTT'iGAGCGTCAT 
TAGGATCTTGATTAGACTCTACCGCGr 




|ttaatacgcttttgtgca 

tctgcaggcgttttaaagccaccaagtgttggctctaataattcttcaIkttgaccaagcaagcagttgttgtaactg 

CTTAGAGCTTCCTTCGCCAGTTGTTGTATCTATTAAGGCTTCTTGCATGGbTTGCCAAGAGTCTTTGGT 



Fig. 8A 



SEO ID NO 38 




SEQ 


ID 


NO 


24 


SEQ 


ID 


NO 


25 


SEQ 


ID 


NO 


26 


SEQ 


ID 


NO 


27 


SEQ 


ID 


NO 


28 


SEQ 


ID 


NO 


29 


SEQ 


ID 


NO 


30 


SEQ 


ID 


NO 


31 


SEQ 


ID 


NO 


32 


SEQ 


ID 


NO 


33 


SEQ 


ID 


NO 


34 


SEQ 


ID 


NO 


35 


SEQ 


ID 


NO 


36 



SEQ ID NO. 



Fig. 8B 

MTEFWPLLWLLSFT 

\i^GVLLSL%,LYALV SEQ ID NO 3 9 

VLEALLSLVLLVLLV SEQ ID NO 4 0 

VLGVLLSFVLLVSLV SEQ ID NO 41 

VLEVLLS L VLL VS L V SEQ ID NO 4 2 

VLGVLLS L VLLV S L V SEQ ID NO 4 3 
VLGVLLSLVLLVSLV 

VLEVLLSLVLLLSLV SEQ ID NO 4 4 

VLGVLLSLVLLLSLV SEQ ID NO 4 5 
VLGVLLSLVLLVSLV 
VLGVLLSPVLLVSLV 

VLEVLLSLVLLVLLV SEQ ID NO 4 6 

VLGVLLS FVLL VSL V SEQ ID NO 4 7 
VLEVLLUh VLljVEftjir 

VLEVLLSLVLLWSV SEQ ID NO 4 8 
DFSTNRSNAVFMVCVN 



Fig. 8C 



SEQ ID NO 51 



atgttccagcccctattagacgcttatacagacagcacccgtttagatgaaaccgattataagcccccaIttaaatat 

lATCTTAA 

gccaacgctacacaatcaccctccaccaaaaccctaacgaaccctccgatcttgtctttggcagtcct^ttggatca 
gccagaaaaatcctatcctatcaaaacactaaaagggtgttttacaccggtgaaaatgaagtccctaatttcaatct 
ctttgattacgccataggctttgatgaattggactttagagatcgttatttgagaatgcctttatattacgctagct 
tgcattataaagccgagagcgtgaatgacaccaccgcgccctacaaactcaaagacaacagcctttat(fctttaaaa 
aagccctcccatcattttaaagaaaaccaccctaatttatgcgcagtagtgaatgatgagagcgatcctttgaaaag 
agggtttgcgagctttgtcgcgagcaaccctaacgctcctataaggaacgctttctatgacgctttaaattctattg 
agccagttactgggggagggagcgtgaaaaacactttaggctataacgtcaaaaacaagagcgagtttItaagccaa 
tacaaattcaatctgtgttttgaaaacactcaaggctatggctatgtaactgaaaaaatcattgacgottatttcag 
ccacaccattcccatttattgggggagtcctagcgtggcgaa agactttaaccctaagagttttgtg^a cgtttgtg 
attttaaaaactttgatgaagcgattgattacgtgagatactt ^e^^^^ee^j^eebii^^ catgctc 

TATGAAAACCCTTTAAACACCCTTGATGGGAAAGCTTACTTTTACCAAAATTTGAGTTTTAAAAAAATCCTAGATTT 
TTTTAAAACGATTT TAGAAAACGACACGA TCTATCACGATAACCCTTTCATTTTCTATCGCGATTTGAATGAGCCTT 

3M * * ^™ 




gGATCGCCTTTTACAAAACGCTT CGCCTTTATTAGAACTCTCTCAAAAC ACCACTTTTAAAATCTATCGCAAAG 
C C T A T C AAAAAT CCTTACCTTTGTT olWet«M«MJl JiliWcfef tMl ileMeli 3j JilitilitjA T A A 




Fig. 9A 

SEQ ID NO 5 0 



SEQ ID NO 52 



SEQ ID NO 59 



Fig. 9B 




SEQ ID NO 53 



Fig. 9C 



SEQ ID NO 7 8 



PBPSPDPBPBPTPD X 

PEPSPDPEPEPSPD 
PDP 

DSDSDSDSGSDSDSGSDSDSESDSDSDSDSDSDSDSDSESDSDSESDSDSDSDSDSDSDSDSESDSDSDSDSDSDSD 
SDSESDSDSESDSESDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSESDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
RVTPPNNEQKAPSN 



TCAGATAGCj^CTCAGAM^ 
TAGCC&CTCAGAATCAG^ 
ATTCGGATTCAGACAGTGACT 

GATTCAGACAGTGACTCGGACTCAGACAGTGATTCAGACTCAGATAGCGATTCAGACTCAGATAGCGATTCAGATTC 

AGACAGCGACTCAGATTCAGACAGCGArTCAGACTCAGATAGCGACTCAGACTCAGACAGCGACTCAGA^ 

GCGATTCAGACTCAGACAGCGACTCAGACTCAGACAGCGACTCAGACTCAGATAGCGACTCAGATTCAGATAGCGA^ 

TCAGACTCAGACAGC&ACTCAGATTCAGATAGCGATTCGGACTCAGACAGCGATTCAGATTCAGACAGCGACTCAGA 

CTCGGATAGCGATTCAGATTCAGATAGCGATTCGGATTCAGACAGTGATTCAGATTCAGACAGCGACTCAGACTCGG 

atagc^ctcagactcagacagcgattcagactcagatagcgactcagactcggatagcg actcggattcagatagc 
gactc agactcagatagtgactccgattcaagagttacaccacc 

^^BSaagtaaaccattctaataaggtatcaaaacaacacaaaactgatgctttacca \ 



Fig. 10D 





Fig. 10A 





SEQ ID NO 77 



SEQ ID NO 54 



^TAATCAGAATGTTGTACGTTATGGTGGTGGAAGTGCTGATGGTGAT 




TCAGCAGTAAATCCGAAAOArrrBPagirgj 



JJTCGGATTCAGACAGT 
G&CTCAGGCTCAGACAGC 
GACTCAGGTTCAGATAGC 
jj^TCAGAATCAGATAGC 
G^TTCGGATTCAGACAGT 
GATTCAGATTCAGACAGC 
2TCAGAATCAGATAGC 
BTCAGAATCAGATAGC 
GfiCTCAGATTCAGATAGC 
GATTCAGATTCAGATAGC 
GATTCAGATTCAGATAGC 
GA*TTCGGATTCAGACAGT 
GATTCAGATTCAGACAGC 
GACTCAGAATCAGATAGC 
GACTCAGAATCAGATAGT 
GAGTCAGATTCAGACAGT 
GACTCGGACTCAGACAGT 
J3ATTCAGACTCAGATAGC 
GATTCAGACTCAGATAGC 
GATTCAGATTCAGACAGC 
GACTCAGATTCAGACAGC 
fSACTCAGACTCAGATAGC 
GACTCAG ACTCAGACAG C 
QACTCAGATTCAGATAGC 
bATTCAGACTCAGACAGC 
GACTCAGACTCAGACAGC 
GACTCAGACTCAGATAGC 
GACT C AGATTCAGATAG C 
GATTCAGACTCAGACAGC 
GACTCAGATTCAGATAGC 
GATTCGGACTCAGACAGC 
GATTCAGATTCAGACAGC 
GACTCAGACTCGGATAGC 
GATTCAGATTCAGATAGC 
GATTCGGATTCAGACAGT 
GATTCAGATTCAGACAGC 
GACTCAGACTCGGATAGC 
GACTCAGACTCAGACAGC 
GATTCAGACTCAGATAGC 
GACTCAGACTCGGATAGC 
GACTCGGATTCAGATAGC 
GACTCAGACTCAGATAGT 
GAC TCCGATTCAAGAGTT 

ACACAAAACTGATGCTTTACCA 



SEQ ID NO 55 

SEQ ID NO 56 

SEQ ID NO 57 

SEQ ID NO 58 

SEQ ID NO 5 9 

SEQ ID NO 60 
SEQ ID NO 61 
SEQ ID NO 62 



SEQ ID NO 63 
SEQ ID NO 64 
SEQ ID NO 65 
SEQ ID NO 66 



SEQ ID NO 67 
SEQ ID NO 68 
SEQ ID NO 69 

SEQ ID NO 70 



SEQ ID NO 71 
SEQ ID NO 72 



SEQ ID NO 73 
SEQ ID NO 74 
SEQ ID NO 75 



^GTAAACC ATTCTAAT AAGGTAT C AAAACA 



Fig. 10B 



Repeat pattern isolate 1: 

1-2 -3-4 -1-5-4 -6-7-8 -8 -1-5-4 -9-10-11 -12 -12 -5-13 -14 -1S-7- ifi-n.id-i.u. 
19-20-21 



- T "7 C to 



18 3 



■lO-lD-l^-iO- 



Fig. 10E 



rCAGCAGTAAArCCGAAAGACCC 



GArrCGGATTCAGACAGT 

GACTCAGGCTCAGACAGC 

GJiCTCAGGTTCAGATAGC 

G^CAGAATCAGATAGC 

GATTCGGA TTCAGACAGT 

GATTCAGA TTCAGA CA GC 

GACTCAGAATCAGATAGC 

GATTCAGAATCAGATAGC 

GACTCAGA TTCA GA TAGC 

GATTCAGA TTCAGA TAGC 

GATTCAGAATCAGATAGC 

GATTCGGA TTCAGA CAGT 

GATTCAGATTCAGACAGC 

QACTCAGAA TCAGA TA GC 

GACTCAGAATCAGATAGT 

GAGTCAGATTCAGACAGT 

GACTCGGACTCAGACAGT 

GATTCAGACTCAGATAGC 

GATTCAGACTCAGA TAGC 

GATTCAGACTCAGACAGC 

GATTCAGATTCAGACAGC 

GACTCAGAATCAGACAGC 

GACTCAGACTCAGATAGC 

GACTCA GA CTCAGA CA GC 

GACTCAGATTCAGATAGC 

GATTCAGACTCAGACAGC 

GACTCAGACTCAGACAGC 

GACTCAGACTCAGATAGC 

GATTCAGACTCAGACAGC 

GACTCAGATTCAGATAGC 

GATTCGGACTCAGA CAGC 

GATTCAGATTCAGACAGC 

GACTCAGACTCGGA TAGC 

GATTCAGATTCAGACAGC 

GACTCAGACTCGGATAGC 

GACTCGGATTCAGATAGT 

GACTCCGATTCAAGAGTT 



AACTCCAGGGCCGCCGGTTGA d 



SEQ ID NO 79 



SEQ ID NO 80 



.<*' ■ . v.] G C A C C A T C AAA T C C T AAA G G T G 



Fig. 10C 

Repeat pattern isolate 2: 

1-2-3-4-1-5-4-S-7-8-6-1-5-4-9-10-11-12-12-16-5-22-14-15-7-16-15-14-16-7-17-5-18-5-18-23-21 



Fig. 10F 



